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KLJKHU GHPDQG IRU WLPHO\ DUULYDOV RI KXPDQV JRRGV DQG VHUYLFHV WKH WUDIILF VLWXDWLRQ KDV EHFRPH
LQFUHDVLQJO\VWUDLQHGSDUWLFXODUO\LQKLJKO\SRSXODWHGDUHDV

$Q H[SUHVVHG DPELWLRQ E\ JRYHUQPHQWV HJ -HQVWDY 	 /XQGJUHQ  (XURSHDQ FRPPLVVLRQ
LVWRLQFUHDVHWKHXVHRI,QWHOOLJHQW7UDQVSRUWDWLRQ6\VWHPV,76LQWKHWUDQVSRUWDWLRQURDGQHWZRUN
WR PDNH WKH ODWWHU PRUH HIILFLHQW&RRSHUDWLYH ,76 LV RIWHQ KLJKOLJKWHG DV D SURPLQHQW SDUW RI IXWXUH
WUDQVSRUWDWLRQ QHWZRUNV DV LW KDV WKH DELOLW\ WRPDNH WKHVHPRUH HIILFLHQW VDIHU DQG ³JUHHQHU´ ,Q WKLV
SDSHUFRRSHUDWLYH,76UHIHUVWRDV\VWHPLQZKLFKWZRRUPRUHRISHRSOHYHKLFOHVQRPDGLFGHYLFHVDQG
LQIUDVWUXFWXUHDUHFRQQHFWHGDQGFRRSHUDWHE\VKDULQJLQIRUPDWLRQ,WLVEHOLHYHGWKDWDGHILQLWLRQZKLFK
GRHV QRW FRQVWUDLQ KRZ LQIRUPDWLRQ LV VKDUHG QRU SXWV UHTXLUHPHQWV RQ WLPH GHOD\V LV QHFHVVDU\ WR
VXFFHVVIXOO\ HQDEOH D FRRSHUDWLYH ,76 VHUYLFH E\  ZKLFK ZRXOG KDYH WR EH EXLOW RQ H[LVWLQJ
WHFKQRORJ\DQGLQIUDVWUXFWXUHVWREHIHDVLEOH

+HUHZHUHSRUWDSUHVWXG\FDSWXULQJWKHH[SHULHQFHVRIDMRLQWHIIRUWE\QDWLRQDODXWKRULWLHVUHJLRQDO
URDG DXWKRULWLHV YHKLFOH 2(0V DQG WHOHFRPPXQLFDWLRQV FRPSDQLHV WR ZRUN WRZDUGV FRRSHUDWLYH ,76
GHSOR\PHQWLQ6ZHGHQ0RUHVSHFLILFDOO\ZHH[SORUHWKHFXUUHQWFKDOOHQJHVIRUDQHDUO\GHYHORSPHQWRI
FRRSHUDWLYH ,76 VHUYLFHV WKDW WDUJHWV JRYHUQPHQWDO JRDOV UHJDUGLQJ HQYLURQPHQW VDIHW\ DQG HIILFLHQF\
7KH SUHVWXG\ LV SUHVHQWHG LQ WHUPV RI LWV LWHUDWLYH VWUXFWXUH OLWHUDWXUH VWXGLHV MRLQW VWDNHKROGHU
ZRUNVKRSVDQGURDGXVHULQWHUYLHZVDVZHOODVLWVUHVXOWVWKHLGHQWLILFDWLRQRIDFRRSHUDWLYHDSSOLFDWLRQ
IUDPHG ZLWKLQ D ³EXVLQHVV HFRV\VWHP´ 3HOWRQLHPL 	 9XRUL  PRGHO WR FUHDWH D VXVWDLQDEOH
DUFKLWHFWXUHIRUVXEVHTXHQWFRRSHUDWLYH,76VHUYLFHVWRFRPH$FRUHEHOLHIXQGHUO\LQJWKHSUHVHQWSDSHU
LVWKDWLWLVQHFHVVDU\WRVWDUWE\GHILQLQJWKHEXVLQHVVHFRV\VWHPPRGHOIRUFRRSHUDWLYH,76VHUYLFHDQG
WKHUHE\IRVWHUWKHJURZWKRIVXFKV\VWHPEH\RQGLQGLYLGXDOLQLWLDWLYHVFI)LJXUH

 


3UH6WXG\'HVLJQ
7KLVVHFWLRQGLVFXVVHVWKHGHVLJQRIWKHSUHVWXG\FDUULHGRXWE\WKHDXWKRUVRIWKLVDUWLFOHLQWKHVSULQJ
RI 7KH SUHVWXG\ZDV LQLWLDWHG DQG VXSSRUWHG E\ WKH 6ZHGLVK7UDQVSRUW$GPLQLVWUDWLRQZLWK WKH
JRDORILGHQWLI\LQJDQFRRSHUDWLYH,76DSSOLFDWLRQWKDWFRXOGEHFRPPHUFLDOLVHGDQGSXEOLFDOO\DYDLODEOH

7\SLFDOO\FRRSHUDWLYH,76LVGHILQHGLQWHUPVRIFRPPXQLFDWLRQPHDQV,(((SDQG*+]LQWKLVSDSHUWKHGHILQLWLRQ
LVEURDGHQHGWRUHIOHFWWKHDXWKRUV¶YLHZWKDWFRRSHUDWLYH,76VKRXOGQRWEHUHVWULFWHGWRRQHUDGLRFRPPXQLFDWLRQPHDQV
)LJ6NHWFKRIEXVLQHVVHFRV\VWHPIRUFRRSHUDWLYH,76VHUYLFHV
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E\7KHVSHFLILFSXUSRVHRI WKLV LQLWLDO DSSOLFDWLRQ LV WRSDYH WKHZD\ IRU IXUWKHUDSSOLFDWLRQVDQG
IXWXUHGHSOR\PHQWRIFRRSHUDWLYH,76VHUYLFHVWDUJHWLQJJRYHUQPHQWDOJRDOVFI'RZQHV	0XL
7KHEDFNJURXQG WR WKH VWXG\ZDV WKH UHFRJQLWLRQ WKDW FRRSHUDWLYH ,76 VHUYLFHV WDUJHWLQJJRYHUQPHQWDO
REMHFWLYHVDUHQRW\HWSXEOLFDOO\DYDLODEOHRQWKH6ZHGLVKPDUNHW-HQVWDY	/XQGJUHQ7RLGHQWLI\
DYLDEOHDSSOLFDWLRQWKLVSUHVWXG\ZDVGLYLGHGLQWRWKUHHGLIIHUHQWSKDVHVDVIROORZVFI%ODQNV
3KDVH,GHQWLILFDWLRQRI,76FRRSHUDWLYHVHUYLFHVZLWKFRPPHUFLDOSRWHQWLDO
7KHSXUSRVHRIWKHILUVWSKDVHZDVWRSUHVHQWDYDULHW\RIDSSOLFDWLRQVIURPZKLFKWKHPRVWSURPLVLQJ
RQHV LH WKRVH EHOLHYHG WR EH HFRQRPLFDOO\ WHFKQLFDOO\ DQG VRFLDOO\ YLDEOH IRU FRPPHUFLDOLVDWLRQ E\
FRXOGEHFKRVHQE\WKHVWDNHKROGHUVQDWLRQDODXWKRULWLHVUHJLRQDOURDGDXWKRULWLHVYHKLFOHRULJLQDO
HTXLSPHQWPDQXIDFWXUHUV2(0VDQGWHOHFRPPXQLFDWLRQVFRPSDQLHV7RDFFRPSOLVKWKLVDVWDWHRIDUW
VXUYH\ DFWLYLW\  ZDV SHUIRUPHG ZLWK WKH SXUSRVH RI LGHQWLI\LQJ FRRSHUDWLYH ,76 VHUYLFHV ZLWK D
FRPPHUFLDO SRWHQWLDO E\  7KH VWDWHRIDUW VXUYH\ IRFXVVHG RQ LQLWLDWLYHV IRXQG LQ (XURSHDQ
GRFXPHQWV DFWLRQSODQV DQG GLUHFWLYHV HJ -HQVWDY	/XQGJUHQ (XURSHDQ&RPPLVVLRQ 
%RVVRPHWDO,WLGHQWLILHGVHUYLFHVWKDWZHUHFRYHUHGE\WKHGHILQLWLRQRIFRRSHUDWLYHV\VWHPV
VWDWHGLQWKHLQWURGXFWLRQDQGWHFKQLFDOO\VXIILFLHQWO\PDWXUHWREHFRPPHUFLDOLVHGE\$WRWDORI
 VHUYLFHV IURP  GLIIHUHQW (8 SURMHFWV RYHU WKH ODVW  \HDUV ZHUH LGHQWLILHG DQG FRPSLOHG LQWR D
UHSRUW ZKLFK ZDV XVHG DV LQSXW WR D VWDNHKROGHU ZRUNVKRS DFWLYLW\  $ WRWDO RI  SHUVRQV
SDUWLFLSDWHG LQ WKH ZRUNVKRS UHSUHVHQWLQJ QDWLRQDO DQG UHJLRQDO URDG DXWKRULWLHV YHKLFOH 2(0V DQG
WHOHFRPPXQLFDWLRQV FRPSDQLHV 7KH SDUWLFLSDQWV KDG DERXW  \HDUV RI H[SHULHQFH DQG KDG EHHQ
GLUHFWO\LQYROYHGLQQDWLRQDODQGLQWHUQDWLRQDOSURMHFWVH[SORULQJFRRSHUDWLYH,76V\VWHPV7KHDLPRIWKH
ZRUNVKRSZDVWRQDUURZGRZQWKHVWDWHRIDUWVXUYH\DFWLYLW\DQGLGHQWLI\EDVHGRQWKHH[SHULHQFH
DQG NQRZOHGJH RI WKH VWDNHKROGHUV WKUHH WR ILYH FRRSHUDWLYH ,76 VHUYLFHV ZLWK D KLJK SRWHQWLDO IRU
FRPPHUFLDOLVDWLRQ%HIRUH WKHZRUNVKRS WKH VWDNHKROGHUVZHUH JLYHQ WKH OLVW RI VHUYLFHV DQG DVNHG WR
LGHQWLI\ WKHLU IDYRXULWHV DPRQJ WKHVH'XULQJ WKHZRUNVKRS WKHSDUWLFLSDQWV MRLQWO\ LGHQWLILHG WKHPRVW
SURPLVLQJ VHUYLFHV ZLWK WKH VXSSRUW RI DQ HOHFWURQLF EUDLQVWRUPLQJ WRRO ZZZVPDUWVSHHGFRP 7KH
VWUXFWXUHRIWKHIXOOGD\VWDNHKROGHUZRUNVKRSZDVDVIROORZV

x 6WHS,QGLYLGXDOLGHQWLILFDWLRQWKHPRVWIDYRXUDEOHFRRSHUDWLYH,76VHUYLFHDPRQJWKHSUHLGHQWLILHG
VHUYLFHV
x 6WHS%UDLQVWRUPIXUWKHULGHDVRIFRRSHUDWLYH,76VHUYLFHVWREHDGGHGWRWKHOLVWFRPSLOHGLQVWHS
x 6WHS2YHUODSSLQJLGHDVRIVHUYLFHVZHUHFRPELQHG
x 6WHS)LQDOYRWHWRLGHQWLI\WRSFRRSHUDWLYH,76VHUYLFHV
x 6WHS&ODVVLILFDWLRQRIVHUYLFHVLQWRWKHGLPHQVLRQVRIYROXPHRIXVHUVVSDFHDQGWLPH
x 6WHS,GHQWLILFDWLRQRIFXVWRPHUVDQGWKHLUZLOOLQJQHVVWRSD\IRUWKHWRSLGHQWLILHGVHUYLFHV

7KHIRFDOSRLQWRIWKHGLVFXVVLRQVZDVWKHLGHQWLILFDWLRQRID³NLOOHUDSS´FI'RZQHV	0XL
IRUFRRSHUDWLYH ,76 WKDWFRXOGEHEURXJKW WRD³SUHFRPPHUFLDOLVDWLRQ´ VWDWH LQD ODWHUSURMHFW%H\RQG
WKDWWKHLQWHQWLRQZDVWKDWFRPPHUFLDOIRUFHVZRXOGWDNHRQIURPWKHUH$VXPPDU\RIWKHUHVXOWRIWKH
ZRUNVKRSLVSUHVHQWHGLQ6HFWLRQ
3KDVH6FRXWLQJEXVLQHVVRSSRUWXQLWLHVIRUWKHLGHQWLILHGVHUYLFHV
7KH SXUSRVH RI WKH VHFRQG SKDVH ZDV WR SHUIRUP DQ LQWHUYLHZ VWXG\ DFWLYLW\  WR HYDOXDWH WKH
FXVWRPHU QHHG ZLWKLQ DSSURSULDWH FXVWRPHU VHJPHQWV DQGZLOOLQJQHVV WR SD\ IRU WKH WRS  LGHQWLILHG
VHUYLFHVFI6WHSDQGLQSKDVH7KHLQWHUYLHZVWXG\WDUJHWHGRQO\WZRFXVWRPHUVHJPHQWVIUHLJKW
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RSHUDWRUV DQG SULYDWH URDG XVHUV GXH WR WLPH OLPLWDWLRQV 7KH\ ZHUH EHOLHYHG WR KDYH WKH KLJKHVW
ZLOOLQJQHVV WRSD\ IRU HDFKRI WKH VHUYLFHV FI$SSHQGL[&$ WRWDO RI  LQWHUYLHZV VHJPHQWZHUH
SHUIRUPHG7KHUHVSRQGHQWVZHUHFKRVHQWRUHIOHFWDZLGHUDQJHZLWKLQWKHWZRVHJPHQWV)RULQVWDQFH
ERWK JOREDO DQG ORFDO FRPSDQLHV ZLWK GLIIHUHQFHV LQ VL]HV ZHUH FKRVHQ ZLWKLQ WKH IUHLJKW RSHUDWRU
VHJPHQW)RUSULYDWHURDGXVHUVERWKFRPPXWHUVDQGQRQFRPPXWHUVZLWKGLIIHUHQFHVLQGULYLQJSDWWHUQV
ZHUH WDUJHWHG $Q LQWHUYLHZ JXLGH ZDV GHYHORSHG EDVHG RQ WKH FRQFHSW ³ZLOOLQJQHVV WR SD\´ DQG WKH
³WHFKQRORJ\DGRSWLRQPRGHO´WDUJHWLQJWKHLGHQWLILFDWLRQRIWKHIROORZLQJDVSHFWV

x &XUUHQWDSSURDFKHVDQGLQYHVWPHQWOHYHOVWRHVWDEOLVKDEDVHOLQH1XXWLQHQ	/XRPD
x 7KHJHQHUDOQHHGIRUQHZVHUYLFHV1XXWLQHQ	/XRPD
x 7KHGHPDQGRIWKHSURSRVHGVHUYLFHV.DDVLQHQ
x 7KHYDOXHRIWKHSURSRVHGVHUYLFHV0DUWLJQRQL6WDQRHYVND6ODEHYD	0XHOOHU.DDVLQHQ

x 8VDJHDUHDVIRUWKHSURSRVHGVHUYLFHV0DUWLJQRQL6WDQRHYVND6ODEHYD	0XHOOHU.DDVLQHQ

x 7UXVWWRZDUGVWKHSURSRVHGVHUYLFHV.DDVLQHQ

7KHSURSRVHGVHUYLFHVZHUHSUHVHQWHGZLWKVKRUW WH[WXDOGHVFULSWLRQVRI IXQFWLRQDOLWLHV WRJHWKHUZLWK
VHOHFWHGLOOXVWUDWLRQV7KHLQWHUYLHZVZHUHVHPLVWUXFWXUHG%UHDNZHOO+DPPRQG	)LIH6FKDZ
DQGWRRNDERXWPLQXWHV$OOLQWHUYLHZVZHUHWUDQVFULEHGDQGDQDO\VHGXVLQJJURXQGHGWKHRU\ZLWK
WKH RSHQ FRGLQJ WHFKQLTXH 6WUDXVV	&RELQ 7KH UHVXOW IURP WKH DQDO\VLVZDV FRPSLOHG LQWR D
UHSRUW WKDWZDVXVHGDVDQ LQSXW WR WKH VWDNHKROGHUZRUNVKRSDFWLYLW\ LQ WKH IROORZLQJSKDVH$
VXPPDU\LVSUHVHQWHGLQ6HFWLRQ
3KDVH±3URSRVDORIFRPPHUFLDOLVDWLRQRIFRRSHUDWLYH,76VHUYLFHV
7KHSXUSRVHRIWKHWKLUGSKDVHZDVWRGHILQHDSURMHFWLQZKLFKWKHVWDNHKROGHUVLQYROYHGLQWKHSUH
VWXG\ FRXOG IRFXV RQ WKH FRPPHUFLDOLVDWLRQ RI D FRRSHUDWLYH ,76 VHUYLFH LQ SUDFWLFH $ VWDNHKROGHU
ZRUNVKRSDFWLYLW\ZDVDUUDQJHGZLWKDERXWSDUWLFLSDQWVWKHVDPHSDUWLFLSDQWVDVWKHZRUNVKRSLQ
SKDVH HDFK UHSUHVHQWLQJDYDOXDEOHSLHFH LQ WKHFRPPHUFLDOLVDWLRQRIFRRSHUDWLYH ,76VHUYLFHV7KH
GLVFXVVLRQV ZHUH VWDUWHG EDVHG RQ WKH UHVXOWV IURP WKH SUHYLRXV WZR SKDVHV DQG D SURSRVDO RI WKUHH
VHUYLFHV WKDWZHUH MXGJHG WREHSRWHQWLDOFDQGLGDWHV IRUFRPPHUFLDOLVDWLRQ7KHIRFXVZDVRQTXHVWLRQV
VXFK DV ³ZKDW LQIRUPDWLRQ LV UHTXLUHG WR PDNH WKH VHUYLFH SRVVLEOH"´ DQG ³ZKDW GDWD FDQ WKH 2(0V
SURYLGHDQGEHRSHQZLWKIRUGHYHORSPHQW"´$OVRTXHVWLRQVVXFKDV³ZKDWLVWKHµEXVLQHVVFDVH¶IRUHDFK
RIWKHWKUHHFRRSHUDWLYH,76VHUYLFHV"´³:K\ZRXOGWKHFRPPHUFLDODFWRUVSDUWLFLSDWH"´³:KRQHHGHG
WRSDUWLFLSDWHWRPDNHWKHVHUYLFHVFRPHWUXH"´³$WZKDWFRVW"´³:KHQFRXOGUHYHQXHVEHH[SHFWHG"´
³)URPZKHUH"0XOWLVLGHGPDUNHWV"´ ³2SHQ LQQRYDWLRQ":K\ RSHQ"´ZHUH DOO KLJKOLJKWHG GXULQJ WKH
GLVFXVVLRQ$VXPPDU\RIWKHUHVXOWVLVSUHVHQWHGLQ6HFWLRQ
5HVXOWDQG$QDO\VLV5	$
5HVXOWVLQFOXGHWKHPDWHULDOSURGXFHGLQWKHGLIIHUHQWSKDVHVVXUYH\VUHSRUWVSUHVHQWDWLRQVHPDLOV
DVZHOODVWKHGLVFXVVLRQVGXULQJPHHWLQJVDQGVWDNHKROGHUZRUNVKRSV5HVXOWVDUHSUHVHQWHGWKHPDWLFDOO\
DQG UHIOHFW WKH VKLIW LQ WKH FROOHFWLYH IRFXV IURP WKH LGHQWLILFDWLRQ RI D VLQJOH FRRSHUDWLYH ,76 VHUYLFH
WRZDUGVWKHGHILQLWLRQRIDEXVLQHVVHFRV\VWHPWKDWZRXOGHQDEOHWKHJURZWKRIFRRSHUDWLYH,76VHUYLFHV
7KLVLVH[SDQGHGXSRQLQWKHIROORZLQJ

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5	$3KDVH
7KH GLVFXVVLRQV DQG WKH EUDLQVWRUP LQ SKDVH  ZLWK DQ LQLWLDO VHW RI  VHUYLFHV IURP  GLIIHUHQW
SURMHFWV DQG LQLWLDWLYH ZLWKLQ WKH (8 FRQYHUJHG RQWR  WRS FDQGLGDWHV WR EH EDVHG RQ FRRSHUDWLYH
WHFKQRORJ\EHOLHYHGVXLWDEOHIRUFRPPHUFLDOLVDWLRQE\FI$FWLYLW\DQG

x +D]DUGRXV/RFDWLRQ1RWLILFDWLRQ
x 5HVHUYHXQORDGORDGVORWDWSXEOLFVWUHHWV
x 7UDIILFLQIRDQGUHFRPPHQGHGLWLQHUDU\
x 7UDIILFMDPDKHDGZDUQLQJ
x $GDSWLYHPDSV

7KHVHZHUH DGGLWLRQDOO\ FODVVLILHG DFFRUGLQJ WR UHTXLUHGYROXPHRI XVHUV WLPHGRPDLQ DQGGLVWDQFH
SHUVSHFWLYHVWREHWWHUMXGJHWKHPIURPDQLPSOHPHQWDWLRQSHUVSHFWLYHFI$SSHQGL[$,WZDVEHOLHYHG
WKDW DQ HDUO\ FRPPHUFLDOLVDWLRQ RI FRRSHUDWLYH ,76 VHUYLFHV ZRXOG EHQHILW IURP  ORZ WLPHGRPDLQ
GHPDQGVLHWKH\FDQXVHH[LVWLQJFRPPXQLFDWLRQLQIUDVWUXFWXUHVDORZQHHGRIKLJKYROXPHVRIXVHUV
GDWD SURYLGHUV LH LW FDQ SURYLGH YDOXH DOVR DW ORZ GLIIXVLRQ UDWHV DQG  UHODWLYHO\ FRQFHQWUDWHG
JHRJUDSKLFDUHDLHDOWKRXJKLWPD\QRWLQLWLDOO\GHOLYHULWVYDOXHHYHU\ZKHUHLWGRHVVRZHOOLQDVSHFLILF
UHJLRQ )URP WKH FDWHJRULVDWLRQ FI $SSHQGL[ $ LW FDQ EH GHWHUPLQHG WKDW ZLWK WKH H[FHSWLRQ RI
³UHVHUYH ORDG VORW´ DOO DSSOLFDWLRQV DUH FOXVWHUHG WRJHWKHU )XUWKHUPRUH WKH GHILQLWLRQ RI FRRSHUDWLYH
V\VWHPVZDVGLVFXVVHG,WZDVEHOLHYHGWKDWLWLVEHQHILFLDOWRZLGHQWKHGHILQLWLRQRIFRRSHUDWLYH,76WR
DOVRDOORZVHUYLFHVEDVHGRQQRPDGLFGHYLFHVVXFKDVPRELOHSKRQHDSSOLFDWLRQVWRHQDEOHDTXLFNPDUNHW
LQWURGXFWLRQ
5	$3KDVH
7KH UHVXOW RI WKH LQWHUYLHZVZDV DQ H[SORUDWLRQ RI FXVWRPHU LQWHUHVW DQGZLOOLQJQHVV WR SD\ IRU WKH
LGHQWLILHGVHUYLFHVFI$FWLYLW\)URPWKHJURXQGHGWKHRU\DQDO\VLV WKHIROORZLQJFDWHJRULHVFRXOG
EH LGHQWLILHGZKHQ WKHFXVWRPHUV MXGJHG WKHYDOXHRI WKHSURSRVHGVHUYLFHV FI$SSHQGL[&H[SHFWHG
QHHGKDYH,EHHQLQDVLWXDWLRQZKHUH,QHHGWKLVVHUYLFH"H[SHFWHGXVHEHQHILWZLOOWKHVHUYLFHSURYLGH
VXFKLQIRUPDWLRQWKDWZLOO LPSURYHP\FXUUHQWVLWXDWLRQ"DOWHUQDWLYHVROXWLRQVLV WKHSURSRVHGVHUYLFH
EHWWHUWKDQWKHRQH,XVHWRGD\GHVLJQRIWKHVHUYLFHKRZLVWKHLQIRUPDWLRQXVHGLQWKHVHUYLFHV"DQG
EXVLQHVVSURSRVLWLRQKRZDQGKRZPXFKGR,KDYHWRSD\IRUWKHVHUYLFH"(PSKDVLVHGDVSHFWVZHUH

x )OH[LELOLW\
x $GRSWDELOLW\
x 5HOLDELOLW\
x ,QIRUPDWLRQSHUWLQHQFHQRROGLQIRUPDWLRQ

7KHUHVXOWRIWKHLQWHUYLHZVVKRZHGWKDW IUHLJKWRSHUDWRUVIURPDPDQDJHU¶VSRLQWRIYLHZZHUH LQ
JHQHUDO SRVLWLYH WRZDUGV WKH SURSRVHG VHUYLFHV +RZHYHU ZKHQ FRPSDULQJ ZLWK WKHLU FXUUHQW QHHGV
H[SUHVVHGSUREOHPVDQGSUHVHQWDOWHUQDWLYHV WKH\FRXOGQRWIRUHVHHDGLUHFW LPSDFWRQWKHRUJDQLVDWLRQ
DQG WKXV MXGJHG WKH VHUYLFHVDVKDYLQJD ORZYDOXHFI$SSHQGL[&7KH LQWHUYLHZVZLWKSULYDWH URDG
XVHUVFI$SSHQGL[&UHYHDOHGDVRPHZKDWGLIIHUHQWVLWXDWLRQ7KH\LGHQWLILHGDFXUUHQWSUREOHPZKLFK
WKH VHUYLFHV ZRXOG VROYH 7KH SURSRVHG VHUYLFHV FRXOG DOVR KDYH WKH SRVVLELOLW\ WR SURYLGH D EHWWHU
DOWHUQDWLYHWKDQH[LVWLQJVROXWLRQV+RZHYHUWKHLUZLOOLQJQHVVWRSD\ZDVDIIHFWHGE\WKHIDFWWKDWWRGD\¶V
VLPSOHUDQGVRPHWLPHVXQSUHGLFWDEOHDOWHUQDWLYHVDUH W\SLFDOO\ IUHH FI$SSHQGL[&7DNHQ WRJHWKHU
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WKH IROORZLQJ VHUYLFHVZHUH MXGJHG WR EH WKHPRVW LQWHUHVWLQJ RQHV EDVHG RQ H[SHFWHGXVHEHQHILW DQG
ZLOOLQJQHVVWRSD\FI$SSHQGL[&

x 7UDIILFLQIRDQGUHFRPPHQGHGLWLQHUDU\
x 7UDIILFFRQJHVWLRQZDUQLQJ

,QWHUHVWLQJO\ LW ZDV DOVR HYLGHQW LQ WKH UHVSRQVHV WKDW WKH LQWHUYLHZHHV H[SHULHQFHG WKH SUHVHQWHG
VHUYLFHVGLIILFXOWWRVHSDUDWHIURPHDFKRWKHUFRQVLGHULQJWKHPLQVWHDGDVRQH³SDFNDJH´
5	$3KDVH
7KHLGHQWLILHGVHUYLFHVDQGWKHLQWHUYLHZVSURYLGHGUHVXOWVGLVFXVVHGGXULQJWKHZRUNVKRSLQSKDVH
DFWLYLW\6SHFLILFDOO\WKUHHVHUYLFHVKD]DUGRXVORFDWLRQQRWLILFDWLRQWUDIILFFRQJHVWLRQZDUQLQJDQG
UHFRPPHQGHG LWLQHUDU\ ZHUH SURSRVHG DV FRRSHUDWLYH ,76 VHUYLFHV ZLWK WKH SRWHQWLDO WR EH SXEOLFO\
DYDLODEOHE\%DVHGRQWKHIDFWWKDWWKHVHVHUYLFHVDUHVRPHZKDWVLPLODUDQGWKDWLWZDVGLIILFXOWWR
SLFNRQH WKDWDOO VWDNHKROGHUVFRXOGDJUHHRQ LWZDVFRQFOXGHG WKDW WKH IRFXVVKRXOGUDWKHUEHD WKHPH
³KHOS PH WKURXJK WKH FLW\´ DV RSSRVHG WR D VSHFLILF VHUYLFH 7KLV WKHPH FRXOG SURYLGH WKH QHFHVVDU\
PHDQVWRFRPELQHVHYHUDO LQGLYLGXDOUHVHDUFKUHVXOWV LQWRFRPPHUFLDOO\YLDEOHFRRSHUDWLYH,76VHUYLFHV
DQGWRPDNHWKHPUHOHYDQWIRUERWKFRPPHUFLDODQGSULYDWHURDGXVHUV,QDGGLWLRQLWZDVMXGJHGWKDWWKLV
WKHPHFRXOGSURYLGHD³OD\HU´WRDOUHDG\H[LVWLQJVHUYLFHVHJDQDYLJDWLRQVHUYLFH,WZDVKLJKOLJKWHG
WKDW WKH EXVLQHVV FDVH RI HDFK RI WKH LQGLYLGXDO SDUWQHUV FRXOG EH GLIILFXOW WR LGHQWLI\1R FRPPHUFLDO
DFWRUZDQWVWRVWDUWZLWKRXWDYLDEOHEXVLQHVVSODQ,QFRRSHUDWLYH,76KRZHYHUWKLVPD\IURPWKHQDWXUH
RIFRRSHUDWLRQEHGLIILFXOWWRDFKLHYHIURPWKHVWDUWVLQFHDFULWLFDOPDVVRIXVHUVLVQHHGHGIRUDYLDEOH
EXVLQHVV PRGHO 7KHVH GLVFXVVLRQV XQIROGHG WKH LPSRUWDQFH RI GHVLJQLQJ D PXOWLVWDNHKROGHU EXVLQHVV
HFRV\VWHPIRUFRRSHUDWLYH,76VHUYLFHVFI)LJXUH
'LVFXVVLRQ
7KH UHVXOWV RI WKLV SUHVWXG\ UHYHDO  GLIIHUHQW FKDOOHQJHV IRU HDUO\ FRPPHUFLDOLVDWLRQ RI DQG 
VXJJHVWLRQVRQKRZWRSURFHHGZLWKFRRSHUDWLYH,767KHVHFKDOOHQJHVFRPSOHPHQWSUHYLRXVO\LGHQWLILHG
UHTXLUHPHQWV IRU PDUNHW LQWURGXFWLRQ RI FRRSHUDWLYH V\VWHPV HJ (67,  E\ KLJKOLJKWLQJ IRU
LQVWDQFHPXOWLDFWRUEXVLQHVVPRGHOOLQJ
8QLILFDWLRQRIWKHUHVHDUFKDUHQD 
,QWKHVWDWHRIDUWVXUYH\DFWLYLW\FRRSHUDWLYH,76ZHUHVKRZQWRVWLOOEHPDLQO\DUHVHDUFKDUHD
GULYHQIURPDWHFKQLFDOSRLQWRIYLHZDQGHQDEOHGE\YDULRXV(8SURJUDPVDQGIUDPHZRUNV7KHIRFXV
KDVSUHGRPLQDQWO\EHHQRQWHFKQLFDOVROXWLRQVDQGVWDQGDUGLVDWLRQDVSHFWVRIWKHFRPPXQLFDWLRQEHWZHHQ
FDUWRFDU DQG WKHQ ODWHU FDUWRLQIUDVWUXFWXUH DV ZHOO DV RWKHU QRPDGLF GHYLFHV YLD LQWHUQHW:KDW LV
ODFNLQJLVNQRZOHGJHRQKRZWKHUHVHDUFKUHVXOWVFDQOHDGWRFRPPHUFLDOO\YLDEOHDQGDWWUDFWLYHVHUYLFHV
7\SLFDOO\WKHUHVHDUFKUHVXOWVDUHVFDWWHUHGLQLQGLYLGXDOUHVHDUFKSURMHFWV,QGHHGLQDFWLYLW\LWZDV
KLJKOLJKWHG WKDW WKHUH LVQRFRQVLVWHQWGLJLWDO LQIUDVWUXFWXUHRU LQIRUPDWLRQGDWDEDVHV WKDWFDQHQDEOHD
PRUHLPPHGLDWHUHDOLVDWLRQRIFRRSHUDWLYH,76

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7HFKQLFDODVSHFWVRIHDUO\FRPPHUFLDOLVDWLRQ
7KHVHOHFWLRQSURFHVV LQFOXGHGD MXGJHPHQWRI WKH VHUYLFHV¶ WLPH ODWHQF\ UHTXLUHPHQWV DFWLYLW\
VLQFH DQ HDUO\ FRPPHUFLDOLVDWLRQ RI FRRSHUDWLYH ,76 VHUYLFHV KDV WR PDNH XVH RI WKH H[LVWLQJ
FRPPXQLFDWLRQLQIUDVWUXFWXUHZLWKWKHWHPSRUDODWWULEXWHVWKH\KDSSHQWRKDYH,WZDVKLJKOLJKWHGLQWKH
DFWLYLWLHV SHUIRUPHG WKDW WKH VHUYLFHV FKRVHQ IRU HDUO\ FRPPHUFLDOLVDWLRQ KDYH WR EH FKRVHQ ZLWK WKLV
DVSHFWLQPLQG)URPWKHLQWHUYLHZVDFWLYLW\LWEHFDPHFOHDUWKDWUHOLDELOLW\ZDVDQLPSRUWDQWIDFWRU
)RU FRRSHUDWLYH ,76 VHUYLFHV WR VXFFHHG FRPPHUFLDOO\ WKH\ QHHG WR SURYLGH WKHLU VHUYLFHV ZLWK KLJK
TXDOLW\UHOLDELOLW\DQGWLPHO\IURPVWDUW6RPHVHUYLFHVUHTXLUHPRUHGDWDVRXUFHVLHURDGXVHUVDVGDWD
SURYLGHUV WKDQ RWKHUV WR EH DEOH WR SURYLGH WKHLU VHUYLFH ZLWK VXIILFLHQW TXDOLW\ DQG UHOLDELOLW\ ,Q WKH
LQLWLDOSKDVHRIFRPPHUFLDOLVDWLRQRIFRRSHUDWLYH,76WKHUHPD\KHQFHEHDQHHGWRVWDUWFRPPHUFLDOLVLQJ
ZLWKVHUYLFHVWKDWUHTXLUHDUHODWLYHO\ORZDPRXQWRIIORDWLQJFDUGDWDLHWKDWFDQGHOLYHUWKHLUSURPLVHG
VHUYLFHV ZLWKRXW UHO\LQJ RQ DQ LPPHGLDWH DQG KLJK SHQHWUDWLRQ UDWH DPRQJ URDG XVHUV 7KH VHOHFWLRQ
SURFHVV FI DFWLYLW\  WKHUHIRUH LQFOXGHG D MXGJHPHQW RI WKH VHUYLFHV¶ IORDWLQJ FDU GDWD TXDQWLW\
UHTXLUHPHQWV 6RPH FRRSHUDWLYH ,76 VHUYLFHV EXLOG RQ KHOSLQJ URDG XVHUV UHJDUGLQJ LVVXHV LQ FORVH
SUR[LPLW\ WR WKHP ZKLOH RWKHU VHUYLFHV FRQFHUQ PRUH GLVWDO LVVXHV 7KH URDG XVHU YDOLGDWLRQ SURFHVV
DFWLYLW\LQGLFDWHGWKDWLVVXHVUHJDUGLQJFRQJHVWLRQDQGRWKHUVUHODWHGWRWUDIILFIORZZHUHFRQVLGHUHG
PRUHYDOXDEOHWKDQRWKHUVHUYLFHV

7KHFXUUHQWEDVHRIYHKLFOHVZLWKFRRSHUDWLYH,76FDSDELOLW\LVYHU\ORZDQGLVH[SHFWHGWRUHPDLQORZ
IRUVRPHWLPH(YHQWKRXJKWKHUHLVDFRQVLGHUDEOHDPRXQWRIYHKLFOHVHVSHFLDOO\FRPPHUFLDORQHVZLWK
,76FDSDELOLW\ WKDWFDSDELOLW\ LVPDLQO\XVHG IRUEUDQGSURSULHWDU\ IOHHWPDQDJHPHQW VHUYLFHVRU WKLUG
SDUW\FURVVEUDQGIOHHWPDQDJHPHQWVHUYLFHVGLUHFWHG WRZDUGVFRPPHUFLDO IOHHWRSHUDWRUV6LPLODUO\ LQ
YHKLFOHXVHULQWHUIDFHVWKURXJKZKLFKFRRSHUDWLYH,76VHUYLFHVFDQEHFRQVXPHGDUHQRWUHDGLO\DYDLODEOH
LQYHKLFOHVWRGD\$OWKRXJKWKH\H[LVWLQYHKLFOHVWKH\DUHQRWEDVHGRQFRPPRQSODWIRUPVEXWDUHEUDQG
SURSULHWDU\$QHDUO\FRPPHUFLDOLVDWLRQRIFRRSHUDWLYH,76VHUYLFHVKDYHWRWDNHWKLVLQWRFRQVLGHUDWLRQ
7KLV ZDV GLVFXVVHG UHSHDWHGO\ GXULQJ WKH ,76 SUHVWXG\ ZKHUH WZR PDLQ RSWLRQV EHFDPH LGHQWLILHG
DFWLYLW\DQGDFWLYLW\

x 8VHRIVPDUWSKRQHVERWKIRUGDWDJDWKHULQJDQGVHUYLFHFRQVXPSWLRQ
x 7KLVZRXOGUHVWULFWWKHSRVVLEOHIORDWLQJFDUGDWDVHWWREXLOGVHUYLFHVRQWRWKHRQHVVPDUWSKRQHVFDQ
SURYLGHDQGKHQFHSRWHQWLDOO\UHVWULFWZKDWVHUYLFHVWKDWFDQEHFKRVHQIRUFRPPHUFLDOLVDWLRQ
x *DWKHUGDWDIURPWKHYHKLFOHVDQGXVHVPDUWSKRQHVIRUVHUYLFHFRQVXPSWLRQ
x 7KLVRSWLRQZDVFRQVLGHUHGDUHDVRQDEOHFRPSURPLVHVLQFHWKHSDUWLFLSDWLQJYHKLFOHEUDQGVWRGD\KDYH
VXIILFLHQWEXLOWLQ,76FDSDELOLWLHVVRWKDWWKH\UHODWLYHO\HDVLO\FDQPRGLI\WKHVHV\VWHPVWREHFRPH
GDWDVRXUFHVIRUFRRSHUDWLYH,76VHUYLFHV
x ,WZDVFRQVLGHUHGWRRFRVWO\WRPRGLI\WKHYHKLFOHVWREHFRPHVXLWDEOHVHUYLFHFRQVXPSWLRQXQLWVVLQFH
VXFKXQLWVVKRXOGEHEDVHGRQDFRPPRQSODWIRUPVXFKDV$QGURLGRUL26DQGWKHUHIRUHFDUULHG
VWUDWHJLFFRQVLGHUDWLRQVIRUWKHYHKLFOHEUDQGVRXWVLGHWKHLUVFRSHIRUWKLVSURMHFW
0XOWLDFWRUEXVLQHVVPRGHOOLQJ
7KHUHKDVDOVREHHQDODFNRIUHVHDUFKFRQVLGHULQJPRWLYDWLRQDOIDFWRUVDPRQJWKHUHTXLUHGDFWRUVWR
LPSOHPHQWFRRSHUDWLYH,76LQVXFKDEXVLQHVVHFRV\VWHP2QHRIWKHFKDOOHQJHVZLWKFRPPHUFLDOLVDWLRQ
RIFRRSHUDWLYHV\VWHPVLVWKDWRIPXOWLVWDNHKROGHUFRRSHUDWLRQDFURVVEXVLQHVVVHFWRUVDQGDPRQJILUPV
HDFK KDYLQJ WKHLU RZQ DJHQGD IRU SDUWLFLSDWLRQ DQG GULYHQ E\ VHOILQWHUHVW FI2VWURP +DUGLQ
&RRSHUDWLRQLQJHQHUDODQGFRRSHUDWLYH,76VSHFLILFDOO\EXLOGRQPRWLYDWLRQUHODWHGLVVXHVVXFKDV
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WUXVWDQGVKDULQJ7UXVWQRUPDOO\QHHGVWLPHWRGHYHORSDQGVKDULQJRIWKHPRVWYDOXDEOHVRXUFHVRIGDWD
VKRXOG QRW EH H[SHFWHG WR KDSSHQ HDUO\ LQ QHZ FRPPHUFLDO UHODWLRQVKLSV$V FRRSHUDWLYH ,76 VHUYLFHV
EXLOGRQFRRSHUDWLRQDPRQJURDGXVHUVLUUHVSHFWLYHRIWKHLUYHKLFOHEUDQGWKHQHHGHGEXVLQHVVHFRV\VWHP
KDV WREHGHVLJQHG IRUPXOWLSOHDQGFRPSHWLQJDFWRUV IRUHDFKDQGHYHU\ UROH UHTXLUHG IRU WKHEXVLQHVV
HFRV\VWHPWREHFRPSOHWH,QDGGLWLRQWKHFRVWIRUHQJDJLQJLQGHVLJQLQJWKHEXVLQHVVHFRV\VWHPDQGLWV
LQLWLDOVHUYLFHVDUHERUQSRWHQWLDOO\ORQJEHIRUHDQ\UHYHQXHVPD\EHH[SHFWHG$UHFXUULQJLVVXHGXULQJ
WKHSUHVWXG\DPRQJWKHFRPPHUFLDODFWRUVZDV³ZKDW¶VLQLWIRUP\FXVWRPHUVDQGP\VHOI":K\VKRXOG
P\EUDQGHQJDJHLQSURYLGLQJYHKLFOHGDWDWKDW FDQWKHQEHFRQVXPHGRQVPDUWSKRQHVLQFRPSHWLWRU¶V
YHKLFOHEUDQGV":KRZLOOSD\IRUWKHLQLWLDOLQYHVWPHQWVZHQHHGWRGR"´

$ IDLU TXHVWLRQ IRU HYHU\ FRUSRUDWLRQ WR DVN LV ZK\ WKH\ VKRXOG HQJDJH HDUO\ LQ WKH FUHDWLRQ RI
VRPHWKLQJ WKDWPD\EHPRUHEHQHILFLDO WR LWVFRPSHWLWRUV WKDQ WR LWVHOI:K\QRW MXVWZDLW IRURWKHUV WR
WDNHWKHLQLWLDOFRVWVLQFHWKHEXVLQHVVHFRV\VWHPDQ\KRZPXVWDOORZIRUPXOWLSOHDQGFRPSHWLQJDFWRUV"
+HVLWDWLRQ EDVHG RQ VRXQG VKRUWWHUPEXVLQHVV UHDVRQLQJPD\ FUHDWH D FDWFK WKDW FDXVHV VLJQLILFDQW
GHOD\VLQWKHUHDOLVDWLRQRIPRUHHIILFLHQWWUDIILFV\VWHPV7KLVEHFDPHFOHDUERWKGXULQJWKHVRPHWLPHV
DQLPDWHG GLVFXVVLRQV LQ WKH ZRUNVKRSV DQG LQ GLVFXVVLRQV ZLWK LQGLYLGXDO FRPSDQLHV LQ EHWZHHQ
ZRUNVKRSPHHWLQJV 7KH JURZLQJ LQVLJKW RI WKH EXVLQHVV HFRV\VWHP¶V LPSRUWDQFH DPRQJ WKH ,76 SUH
VWXG\SDUWLFLSDQWVFDQDOVREHREVHUYHGWKURXJKWKHLQFUHDVLQJRFFXUUHQFHIUHTXHQF\LQPHHWLQJQRWHVDQG
UHSRUWV7RGDWHWKHUHLVQRHVWDEOLVKHGEXVLQHVVHFRV\VWHPWKDWFDQUHDGLO\KRVWWKHUHTXLUHGDFWRUVDQG
WKHLU UHTXLUHG FRRSHUDWLRQ WR FRPPHUFLDOLVH FRRSHUDWLYH ,76 VHUYLFHV ,I VRFLHW\ ZDQWV WR VHH HDUO\
FRPPHUFLDOLVDWLRQ RI FRRSHUDWLYH ,76 VHUYLFHV DQG WKH DFFRPSDQ\LQJ HQKDQFHPHQWV LQ URDG VDIHW\
HQYLURQPHQWDOLPSURYHPHQWVDQGUHGXFHGFRQJHVWLRQVWKHUHPD\EHDQHHGIRUDQDFWRURUVHWRIDFWRUV
ZLOOLQJWRWDNHWKHUHTXLUHGJRYHUQLQJUROHDQGFRVWIRUWKHEXVLQHVVHFRV\VWHPGHVLJQGHYHORSPHQWDQG
WKH GHSOR\PHQW RI VRPH HDUO\ VHUYLFHV 7KH UHTXLUHG WUXVW DQG VKDULQJ DPRQJ D VXIILFLHQW EDVH RI
FRRSHUDWLQJDFWRUVPD\WKHQEHHVWDEOLVKHG
%DVLFIXQFWLRQDOLWLHVDQGSODWIRUPV
5RXWH SODQQLQJ DQG WUDIILF QDYLJDWLRQ DLGV KDYH EHHQ DYDLODEOH IRU GHFDGHV FI DFWLYLW\  1HZ
RIIHULQJV EDVHG RQ FURZGVRXUFLQJ IH[:D]H DQGRU RSHQ VRXUFH GDWD *RRJOH0DSV DUH EHFRPLQJ
LQFUHDVLQJO\SRSXODU&RRSHUDWLYH ,76 VHUYLFHVPD\ VXIIHU VLJQLILFDQWO\ ERWK UHJDUGLQJ FRVW DVZHOO DV
EXVLQHVV ULVN LI WKH\ KDYH WR GHYHORS DQG SURYLGH WKHVH EDVLF IXQFWLRQDOLWLHV LQ FRPSHWLWLRQ ZLWK
HVWDEOLVKHGRIIHULQJV$QDOWHUQDWLYHDSSURDFKPD\EHWRSURYLGHVHUYLFHVWKDWFDQIXQFWLRQDV³OD\HUV´RQ
DQ\ SRSXODU URXWH SODQQLQJ DQG QDYLJDWLRQ VHUYLFH FI DFWLYLW\  6XFK D GHYHORSPHQW SDWK IRU
FRRSHUDWLYH ,76 VHUYLFHV PD\ IRUFH WKH DXWRPRWLYH LQGXVWU\ LQWR FRPPRQ SODWIRUPV IRU FRQQHFWLYLW\
ZKLFKGRQRWQHFHVVDULO\KDYHWREHZLWKLQWKHLUFRQQHFWLYLW\EXVLQHVVVWUDWHJLHV
&RQFOXVLRQVDQG)XWXUH:RUN
$VHWRIFKDOOHQJHVKDVEHHQLGHQWLILHGLQWKLVSUHVWXG\ZKLFKUHVXOWHGLQDVKLIWLQHPSKDVLVIURPWKH
LGHQWLILFDWLRQRIDVLQJOHFRRSHUDWLYH,76VHUYLFHWRZDUGVGHILQLQJDEXVLQHVVHFRV\VWHPWKDWZRXOGHQDEOH
WKHJURZWKRIFRRSHUDWLYH,76VHUYLFHV,WLVEHOLHYHGWKDWWKHVLPXOWDQHRXVLGHQWLILFDWLRQDQGYHULILFDWLRQ
RIDUDQJHRIDSSOLFDWLRQVWKHWDUJHWFXVWRPHUVHJPHQWVIRUWKHPDQGWKHEXVLQHVVHFRV\VWHPWRFUHDWH
GLVWULEXWHDQGFDSWXUHYDOXHIURPWKHPIRUHDFKRIWKHSDUWLFLSDWLQJDFWRUVDUHQHHGHGWRRYHUFRPHWKH
FKDOOHQJHV IRU FRPPHUFLDOLVDWLRQ RI FRRSHUDWLYH V\VWHPV FI )LJXUH  )XWXUH ZRUN LQFOXGHV D MRLQW
HIIRUWV DPRQJ WKH SDUWQHUV RI WKH SUHVWXG\ WR UHDOLVH WKH FRQFHSW DQG RQH RI WKH PDLQ FKDOOHQJHV
FRQFHUQV WKH LVVXHRI JRYHUQDQFHRI WKHGHSOR\PHQWRI VXFK DEXVLQHVV HFRV\VWHP IRU FRRSHUDWLYH ,76
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VHUYLFHV ZKLOH LW JURZ LQ YDOXH WR EHFRPH VXIILFLHQWO\ LQWHUHVWLQJ IRU FRPPHUFLDO DFWRUV WR JRYHUQ
FROOHFWLYHO\
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